Fine tuning of glutamate uptake and degradation in glial cells: common transcriptional regulation of GLAST1 and GS.
Glutamate is the major excitatory neurotransmitter in the mammalian brain and retina, and glutamate uptake is essential for the normal function of glutamatergic synapses in the retina. As summarized here, all neuronal and macroglial cells of the retina express high-affinity glutamate transporters. GLAST1 is expressed in glial cells, whereas GLT1 and EAAC1 are neuronal. Glutamate uptake studies in intact retina revealed that Müller glial cells dominate the total retinal glutamate transport and that this uptake is strongly influenced by the activity of glutamine synthetase. A prerequisite for an effective glutamate-glutamine cycle in glial cells would be the regulated coordination between glutamate uptake and glutamate degradation. Using cultured retinal Müller glial cells, we demonstrate that protein expression of both, GLAST1 and glutamine synthetase, are inducible by the glucocorticoid hormone cortisol. These results suggest a common transcriptional regulation of the key proteins in the glial portion of the glutamate-glutamine cycle and may impact on transmitter clearance, transmitter recycling and, as discussed, on the development of the cellular architecture in retina.